Abortive recombination in Escherichia coli ruv mutants blocks chromosome partitioning.
All the ruvA, ruvB and ruvC mutants of Escherichia coli are sensitive to treatments that damage DNA, and are mildly defective in homologous recombination. It has been reported that the ruv mutants form nonseptate, multinuclear filaments after low doses of UV irradiation, dependent on the sfiA gene product. In vitro, the RuvAB complex promotes the branch migration of Holliday junctions, and RuvC resolves the junctions endonucleolytically. After a low UV dose (5 J/m2), both delta ruvAB and delta ruvC mutant cells became filamentous, with their chromosomes aggregated in the central region. This corresponded to an increase in nonmigrating DNA on pulsed field gel electrophoresis of the XbaI digested chromosome. Upon further incubation, they produced a large number of anucleoid cells of normal size. A recA mutation, but not a recB mutation, suppressed these phenotypes of the ruv mutants. The ruv polA12(Ts) double mutants were inviable at the nonpermissive temperature and mimicked the morphological phenotypes of the UV irradiated ruv mutants. ruvA, B and C mutations block chromosome partitioning in UV irradiated cells because the abortive homologous recombination covalently links chromosomes together. There is a recBCD independent pathway for the recA dependent formation of recombination intermediates. An Ruv-mediated resolution of recombination intermediates is required for the repair of strand breaks produced in UV irradiated cells and in the polA mutant cells.